Abstract: A woman had a left superior cerebellar artery infarct associated with reduced hexamethylpropileneamine oxime uptake on SPECT scan of the basal ganglia and frontoparietal areas of the opposite hemisphere performed poorly in some neuropsychological tests indicating right hemisphere dysfunction. There was a lengthening of reaction and movement times with the hand ipsilateral to the lesion. These deficits were temporary. A unilateral cerebellar lesion can produce neuropsychological deficits, possibly because of hypoperfusion in contralateral frontoparietal regions, but spontaneous neuropsychological remissions may occur.
The role of the human cerebellum in non-motor behavior is an emerging concept in full development. After our initial description of neuropsychological disorders determined by bilateral cerebellar lesions, 1 papers from our laboratory and elsewhere 2 " drew attention to the occurrence of specific neuropsychological deficits with bilateral cerebellar injury. In contrast, there are few reports 1214 of neuropsychological assessment in patients with unilateral cerebellar damage.
Cerebello-cortical diaschisis has been detected by single photon emission computed tomography (SPECT):
31516 after a unilateral cerebellar infarct, hexamefhylpropyleneamine oxime (HMPAO) hypoperfusion may be observed in the contralateral frontoparietal cortex despite a normal CT scan at the cortical level. 316 The aim of this case report was two-fold: i) to evaluate neuropsychological performance in a patient with a very welldelimited cerebellar infarct; and ii) to assess if neuropsychological shortfalls, if any, correspond to a deficit usually considered to be induced by lesions of the cerebral hemisphere contralateral to the cerebellar insult.
CASE REPORT L.P., a 64-year-old right-handed woman with 12 years of education, was treated for high blood pressure for 20 years. She was admitted to the Neurology Service for dizziness of sudden onset, nausea, vomiting and ataxia. Neurological examination revealed moderate gait ataxia and a moderate left-sided cerebellar syndrome documented by deficient finger-nose-finger and heel-to-knee tests as well as adiadochokinesia with the left hand. She had bilateral brisk tendon reflexes; her plantar reflexes were flexor. There were no other neurological abnormalities. After 2 days, the nausea and vomiting disappeared. The left cerebellar syndrome persisted, but improved slightly in the course of a few months.
Both CT scan and magnetic resonance imaging (MR1) showed a hypodense area in the medial, anterior and superior region of the left cerebellar hemisphere compatible with recent softening of the left superior cerebellar artery. There were no supratentorial lesions on both CT scans and MRI ( Figure IA and IB) . SPECT was undertaken as described previously. 16 We used a color scale with 10% step variations per color, ranging from 100% to 90% for white to 10% to 0% for blue. Similarly to other patients with unilateral cerebellar infarcts, 1516 crossed cerebello-cortical diaschisis was observed: reduced left cerebellar HMPAO uptake (corresponding to the cerebellar infarct on CT scans and MRI) was accompanied by a significant (30%) decrease of HMPAO uptake in the basal ganglia and frontoparietal cortex of the opposite ( i.e right) hemisphere ( Figure  2A , B, C and D).
Neuropsychological evaluation was based on our previous studies of bilateral lesions Simple forewarned visual RT (SVRT) and MT were measured with a Philips (768K) micro-computer and a cathode ray tube monitor (amber and black) was used to project visual stimuli. Three telegraph keys mounted on a wooden board were connected to the micro-computer. The basic method was programmed as described elsewhere. 2 However, one change was made to it. With simple RT (SRT), the red centrallylocated stimulus was replaced by 2 simultaneously appearing yellow arrows on each side of the screen. The program was started with SVRT I, keeping RT and MT (the distance) constant and then continuing with multiple-choice RT (MCRT II and III), making the tasks slightly more difficult in order to evaluate the effect of increased cognitive loading on procedural learning, fast screening memory, and visuo-spatial functions.
The RT results were computed for each block (X, SD, number of errors and valid trials). To conduct 18 valid trials for SRT and 36 for MCRT, RTs had to be no faster than 100 msec and no slower than 1000 msec. The same criteria were used for MTs; otherwise, they were immediately discarded and simply added as "invalid" RT or MT trials. Each block was preceded by 5 trials to familiarize the subjects with the procedure. The examiner verified that the task was well understood, giving appropriate feedback if necessary. 
Significant right frontal uptake reduction (by 30%).
To proceed, the subject pressed the central button, making the warning visual signal (a centrally-placed yellow dot) appear. There was a latency period which varied randomly from 2 to 4 sec. Upon appearance of the stimulus, the subject lifted his or her index finger (RT) and pressed the right or left key (MT) depending on the task. In SVRT I, the patient had to release the middle key on the appearance of 2 arrows flashed simultaneously on both the right and left sides of the screen, with instructions to move to the right-sided key with the right hand (MT I). In the first MCRT task (MCRT II), the arrow appeared either on the right or left side (MT II). In MCRT III, a geometric octagonal figure appeared simultaneously with a cross (octagon on the left, cross on the right side of the screen). The subject was instructed to remember the position of each symbol since they would subsequently appear in the center of the screen and he/she would have to press the left key when the octagon appeared or the right key (MT III) when the cross appeared. All RT and MT tasks were performed with the right and left hand.
The first neuropsychological evaluation was undertaken when the patient's condition had stabilized and when she was free of nausea, i.e, 2 weeks after the onset of symptoms. Patient cooperation was excellent. The second evaluation took place more than 2 years later (Table 1) . RT performances were repeated more frequently (Table 2) .
Her speech was fluent, with no difficulties observed in word finding, word comprehension, proverb interpretation, reading or writing. No ideomotor or ideational apraxia was present. Table 1 reveals superior verbal IQ performance (129) and remarkably diminished performance IQ in the first assessment (97). The second assessment shows a significant improvement of performance IQ (115), particularly the picture arrangement (logical judgment of sequences in familiar situations) and digit symbol subtests. Benton's judgment of line orientation test (a non-motor visuo-spatial test) and Hooper's visual organization test (a concept formation task) were also improved during the second assessment. The Wechsler memory scale showed homogenous results and superior global performance that may be considered unchanged on second evaluation. On Rey's 15 auditory word learning list, the patient showed no difficulty with any modality and performed well. Verbal fluency only for phonemic generation of three letters was deficient but improved on the second assessment. Category fluency was always well above normal values. Performance of the Wisconsin card sorting test was normal on all parameters (data not shown). Rey's Osterrieth complex figure test was much better organized during the second assessment. The first time she started off with the central rectangle and division of the diagonal cross. This was followed by details of the rectangle which was not a logical decision in order to keep the proportions in line. However, the copy of the complete design was well recognizable with a precision score of 27. She had maximum scores on both performances of Raven's standard progressive matrices. (138) 280 ( 78) 382 (137) 331 (127) 364 (132) ues (means and SD).
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RTs MTs 252( 92) 302 ( 70) 316 (59) 328 ( 80) 416 (75) 397 ( 86) 161 (29) 187 (33) 208 ( 86) 227 ( 39) 230 ( 73) 312 (104) May 1993 RTs MTs 279(61) 278 (61) 298 ( 38) 311 (58) 384 ( 73) 343 ( 62) 179 ( All RT measurements were slow on initial testing for both hands but gradually improved over time improved (Table 2) . MT with the left hand ipsilateral to the left cerebellar hemisphere remained slower than with the right hand throughout the different testing periods.
DISCUSSION AND CONCLUSIONS
Neuropsychological assessment revealed right hemisphere dysfunction manifested by a significant discrepancy between verbal versus performance IQ testing, particularly in subtests of object assembly, picture arrangement, digit symbol, Hooper's visual organization test and Benton's judgment of line orientation. Frontal-like deficiencies were displayed by low performances in picture arrangement, phonemic verbal fluidity and Rey's Osterrieth complex figure test.
Nevertheless, considerable improvement was noted over time on all the above-mentioned low neuropsychological performances and RT measurements. However, CT scans, MRI and SPECT remained unchanged.
Among three papers 12 " 14 dealing with neuropsychological performance in unilateral cerebellar damage, two were biased as follows: in the report by Wallesch and Horn, 12 of the 12 patients studied, 11 had tumors and shunting procedures done for hydrocephalus; in the article by Akshoomoff et al., 13 the patient had mild parietal and occipital atrophy. In the case reported by Fiez et al., 14 a mild neuropsychological left hemisphere syndrome (a disorder of specific verbal abilities) was observed after a right cerebellar infarct. No SPECT or PET was undertaken in these studies.
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The first conclusion to be drawn from this case report is that the cerebello-cortical diaschisis following a left cerebellar infarct is accompanied not only by right basal ganglia and frontoparietal HMPAO hypoperfusion but also by a mild right frontoparietal neuropsychological deficit. We can therefore assume that unilateral cerebellar infarcts with cerebellar-basal ganglia-cortical diaschisis are associated with minor neuropsychological deficiencies indicative of contralateral cerebral hemisphere involvement.
The second conclusion is that the neuropsychological findings as well as the RT measurements became normal after 8-12 months despite persistent cerebello-cortical diaschisis on SPECT. 31516 Experimental findings are in agreement with our data. For example, unilateral dentate lesions in monkeys induced lengthened RT in the immediate post-lesion period; auditory RT gradually declined over about 20 days post-operatively, approaching normal values. 17 
